Tyrosine kinase activation through the extracellular domains of cytokine receptors.
Interaction of cytokines with their membrane receptors induces the proliferation and differentiation of a specific lineage of haematopoietic progenitors. The molecular mechanism of cytokine receptor-mediated signal transduction is unclear because these receptors do not have tyrosine kinase activity. Interleukin-3 and erythropoietin, however, induce transient tyrosine phosphorylation of a common set of proteins as a growth signal, and interleukin-2 induces phosphorylation of an overlapping but distinct set of proteins. Here we show that chimaeric receptors consisting of the extracellular domains of the erythropoietin receptor and the cytoplasmic domains of the interleukin-2 (or interleukin-3) receptor induce an erythropoietin-dependent tyrosine phosphorylation in interleukin-3-dependent Ba/F3 cells; however, chimaeric receptors composed of the extracellular domains of the interleukin-2 receptor and the cytoplasmic domains of the erythropoietin (or interleukin-3) receptor apparently transmit an interleukin-2-dependent signal. Our results indicate that these cytokines transmit distinct signals for activation of specific tyrosine kinases through the extracellular rather than cytoplasmic domains of the receptors.